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Preliminary Amendment 
U.S.S.N. 10/621,079 
Page IS of 15 

REMARKS 

This preliminary amendment corrects an unintentional and inadvertent printing 
error that occurred when the original version of the application was printed for filing. 
Support for the amendment to the specification comes from the priority Provisional 
Application - incorporated by reference. Accordingly no new matter has been added to 
this application by virtue of this preliminary amendment 

* 

* 

Correction of the specification is respectfully requested 

FEE AUTHORIZATION 

Please charge any fees due in connection with this filing to our Deposit Account - 
No. 19-0733. 

CERTIFICATE OF FACSIMILE TRANSMISSION 



The undersigned hereby certifies that this correspondence was submitted by 
fkcsimile in the USPTO on the dare shown on Page I. 

Respectfully submitted, 




: V. Linek (29.822) \ 



mey for Applicant 
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METHOD AND APPARATUS TOR REALTIME 
MONITORING OP SXECTROPIAtlNC BATH 
PERFORMANCE AND EARLY FAULT DETECTION 

PRIORITY CLAIM 



COOK] Thb tppEctuoo diin priority finm coeeinncly 
owned, copending US. PTOviainual Application Serial No. 
60/397033, filed 10 Jul 2002. (be fiacfesbre of wofcfa is 
hereby incorporated herein by reference. 

FIELD OF THE INVENTION 

(90032 Hie present tnvaniioo rUiu generally to toy 
pUdng flotation ssd method* for monfawfng its perfor- 
mance. Man epcdhciUy, the present Invention retttes to 
pitting baths and cxtthods for monitoring their piaitag 
frac t io n alfty based on che mnn a err io analysts of^oltanxmei- 
ric dais obtained for these baths. More ptrtfcuUrty, the 
method of the presem invention relates to ibe tpplic&iion of 
numerous ef aem omctr fc in hotqn | co tfrtffftM quantira- 
lively elating bath S i ne tio ntUt y fa order id maintain proper ■ 
performance of the baths, (trot misting or UtgSbio 
when tiled] shock, depend on 



e&a. Should the constituents fell ournfcb of required 
oestruiOD images, ho we v er, the both nuy fail to sufrftcto* 
rfypofoTeits plating 

de&erersry added couxtitnent cormenirtltons am regularly 
and aocifstaly momicred. Current KChoiq^ca fee plsting 



bat a ootnpoocoti anal 
[l], do Oct employ rt 

astdtavariaia data analysis capable of detecting 

[0003] - Unfortunately, moat organic additives eodergo 
degradation aactJnna. which lead not only to ibe depletion 
of their coaotomdoo bui also to tbc istroducrina of degra- 
dedoa products lb cbe plaimgtnily.lbese OVa^aifoo prod- 
ucts Bacuuzulatc tod soaw of them impede iso performance 
of plating batb. Tbc degradation of poJyoxyemylcnc-feased 
write taott QDce the carrier to a copper pUdng bam) was 
efiaoaeaed by Dooorow [2 \ Poiauate ocyartaben processes 
of brightens* aad carrier for copper pitting bathe wire 
suggested by Dim [3]- lie concluded feet ibe dosing logic 
far carrier baited on the charge that flows through (be pitting 
anloifoe cooout be correlated wilb carrier depletion. DtstX 
lasted several oomatnfnaitts Hat tottrfcrn with ihoh rie j xco cr 
function; foreign metal coorammaars, weeing a gems (torn 
upstream deaoiog operations, pre-paue nucaeetobants* sod 
meterUt f ktcaio g out of photoresists. Another poasible 
foreign cofltanilDadoa are remains of hydrogen peroxide 
seed far plating tap* teaching *oeVor cacboo traetmeoi 



[0004] Noes of ibe current kedmiques for pJadeg bub 
components loatyab, reviewed by waricJciaL[tJdeelwiih 
bath coaumioadoa at s8, aiwajtrrfng porfcrtnanoc of pitting 
batb bdog equal to the ftesbly p tep ar cd pitting aobntoo. 

[tXK)9] Toe oaly existing method of checking lbs plating 
huh perform loos based oo the vboal examtdaiioa of tbc 
deposit Is HoU cell test that cannot be performed with 
b-tanX elsctrocbemiea) ssasocs. Twoe^oamtetaofeaotp- 
tneot moat therefore be OMmtaaned in order to perform 
coost&uaol aealysis and oootaooisetfoo detcctaotv as thoee 
tffo tactoaa dcicn&ioe proper perfonnancs of the plating 
btlb. No mtegrated tncassfemeoi system at available which 
la capable ofmeeJUriag eooatibiooi ooooeotratioas sod of 
ttateoiing belli oomamloaUon. AfWKnnalr/, the major draw- 



back of the EdU ceQ test b Us capability to detect batb 
contamlrtaiioo only after the pialiog pcrformanco is already 
impeded. There it oo existing tedboa)no for early dctocdoo 
Of plaiiog batb oo ofrtp in ari catha would eoable exeoaiuo of 
proper counter measu r enicpta before the platmg perform 
maooe ia a^Eootod b^y the pftaeejoe of ^oeta^^^iiMflt^- 

[0006) Early detection of batb maffitorrfnemg is cracuU to 
avoid losses especiai{y in the ckcucok industry wterc the 
cost of SfllODB WlftS plated Witt eUfStettnuybeaofpeliines 
mcasmed m huodions of thonsaodt dottara. Recently imple* 
mooted to tbe aaaaamadycmf inaunfscfuriflg copper dtma* 
aceoc plating process Is especially sensitive to soy unex- 
pected nerturbatbni Ibis mrhidne ool only aoy deviation 
from a very tight proem tperfflr fttion, but also an extremely 
difficult to control accnnmlannn of ergsoie add^Nc breaa> 
down products. A cooplex structure Co wafer suxfacc (coo* 
toning of ettb-cBlcnx&eOsr sos (estnoa — vtas and benches) 
baa to be nlkdMo with copper with eo defocts, during ifao 
deposition step. TV abttfty of tbe copper plating bub to 
ftll-io this sisd of entail (csoxre oVpeods very mocb on tbe 
raoo of flie cegamc ad dnA v es a unpreaanrt and acccjerttors* 
Tbe inecbanism of enrvattre etibinced acceleritor coverage 
was proposed to eaphaacd iPTTrfiTttng properties of the 
electrolyte ^4-7]. A pronounced hysteresis ts observed to the 
copper veAummogram tata for Oat aoltttiOA With ittCh 
superfiSing ptopernes. But it st well known thai the break- 
down prodocat of tbe accelerator can display either oecsl- 



eraooo endVbr mpptessi co ento, wtdle brcUcOown product 

wiiii 



lying of suppressors will bo showing suppresaiott oStcu of varl<> 
oussoengib. Tbus the performance of e pta ting bath cto be 
impeded severely because of tocb additional* and not con* 
trolled by aoy means, e0eec«. Pladng problems can be 
observed m solution with accorooltied breakdown products, 
even woen tbe deliberately fined compoosnis of pttiing 
bath, measured by toy analytical mectxd, are within tbe 
apectneatton range. Pits, even urn accarate analysts of ail of 
(be target coamooxntt Day be not enough for tbe pood 
petfanaaaoo of a plating batb. 

[0009] The hannrul effect of aocoeaolated degrade lino 
products will be veryocpendootoo ice process specifictuoo 
tnd the sire of Eeatbrei m he plated. Certain level of 
breakdown products can be fully ennapeahte for plating 
005-mkraa fiuiurta, while the same amount can produce 
deCectivo parte when pUtmg 0.1 3<eiicroa or smaller gaps. In 
order to keep good batb performance, a renovation process 
calkd btecoVeooVccd was introduced into the pitting prac- 
tice for scrniooeductoT mtaofitcturiog. Every certain tntonnt 
Of time, a portion of too plating ao radon is removed from the 
tank tnd replaced wifc a ftcacly-prttpwed. coatamfaatwn> 
free plating bath. Hint process is done without any analytical 
COOJrOLThUa, vary often that procedure is performed onncc- 
csstril^ causing a toul waste of aim good (and also expen- 
sive) plating aohalioo. 

[0008] There is oo simple end straiffcrfOfWazd analytical 
method to evaluate the effect of degradation products of 
Organic additives. So it it apparent that them preaently Is s 
need for a fast and insxpeuaive method capable of monitor* 
fag^btib performance aOdYor early detection of pitting 

SUMMARY OF HIE INVENTION 

(0009] Di srt oecd is s process to produce a predictive data 
act which can be used » predict the property of a plating 
adntJoot said process 
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METHOD AND APPARATUS FOR REAL TIME MONITORING OF 

* ■ 

ELECTROPLATING BATH PERFORMANCE AND EARLY FAULT DETECTION 

FIELD OF TUB INVENTION 

The present invention relates generally to any plating solution and methods for 
monitoring its performance. More specifically* the present invention relates to plating 
bath and methods for monitoring its plating functionality based on chemotoetric analysis 
ofvoltammetric data obtained for these baths. More particularly, the method of the 
present invention relates to application of numerous chemometric techniques to describe 
quantitatively plating bath functionality in order to maintain its proper performance. 

BACKGROUND OF THE INVENTION 

Sources of Improper Per formance of Plating Bath 

A typical plating bath solution comprises a combination of several different 
chemical constituents. The specific constituents vary depending upon the type of plating 



bath. The concentration levels of constituents are important determinants of the quality 
of the resultant plati ng deposit The characteristics of the plating deposit, including 
tensile strength, ductility, solderability, uniformity, brighten ess and resistance to thermal 
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